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\SUMMARY OF BULLETIN 109
These experiments have not been continued long enough 
with each feed to suggest infallible conclusions. The work 
has been carried through two years, however, under ex­
cellent conditions for accurate work, and there has been 
in the fundamental effects of the rations a close similarity 
of results with the different pairs of horses. While the 
subject merits more extended study, and future work 
might give somewhat different results, it seems that the 
results already obtained justify the following conclu­
sions :
1. The health, spirit, and endurance of work horses 
were the same when fed corn with a moderate amount of 
oil meal, or gluten feed, or cottonseed meal ; as when fed 
a corn and oats ration supplying a similar nutritive ratio.
2. The ration of corn and oil meal maintained the 
weight, flesh, and appearance of the horses fully as well 
and with less expense than the one of similar nutritive 
value composed of corn and oats.
3.. With corn at 50 cents a bushel, oats at 40 cents, and 
oil meal at $32 per ton, the average saving in the daily 
expense of feed for each work day amounted to 1.6 cents 
by the use of oil meal in the place of oats.
4. A brief trial of 91 days with gluten feed indicated 
that while it was capable of giving good results the ration 
containing it was not as palatable as the oil meal ration, 
and cost a trifle more per pound when gluten feed was 
worth $28 a ton.
5. Cottonseed meal gave somewhat better results on 
the whole than oil meal. The ration containing it was 
fully as palatable and as efficient in maintaining the 
health and weight of the horses, it was less laxative, and 
a little cheaper with cottonseed meal at $30 a ton.
6. With corn at 50 cents a bushel and oats at 40 cents, 
oil meal had a value of fully $60 a ton for feeding to work 
horses, with cottonseed meal worth a trifle more still. At 
the usual prices of these feeds their use resulted in a 
substantial lowering of the cost of maintaining the horses.
4
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THE VALUE OF CORN, OIL MEAL, COT­
TONSEED MEAL, AND GLUTEN FEED 
IN WORK HORSE RATIONS.
W. J. KENNEDY. E. T. ROBBINS. H . H . KILDEE.
O BJECTS OF E X P E R IM E N T S .
The principal objects of these experiments were td de­
termine the effects produced by substituting concentrated 
feeds rich in protein for oats in rations for work horses j  
and to ascertain the extent to which the cost of mainten­
ance could be reduced by the substitution. Especial at­
tention was given to the following points:
ft Health of the horses.
2. Degree of spirit maintained.
3. Ability to endure hard work and hot weather.
4. Maintenance of weight and flesh.
5. Economy of the ration.
PLAN
The experiments were conducted with the Experiment 
Station horses which were used for teaming and field 
work similar in nature to the work done on most Iowa 
farms. Only two rations were compared at any one time, 
one being fed to one horse of each pair and the other to 
its working mate. Each pair of horses was worked to­
gether all the time, as the work was done with two horse 
and four-horse implements. Thus the amount of work 
done by the two horses of each pair was the same. Like­
wise the amount of work done by all the horses on one 
ration was the same as that done by all the horses getting 
the other ration.
During the season of 1907 when the experiments were 
begun, oil meal was substituted for oats to as large an 
extent as was found practicable. Following this during 
the fall, oil meal was compared with gluten feed. Dur­
ing the folowing summer season, after a preliminary test 
during the winter, oil meal was compared with cotton-
5
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seed meal, followed by a period with all horses on one 
ration to test their individual feeding qualities. The 
feeds for each ration were combined in such proportions 
as to furnish substantially the same nutritive ration to 
all horses at the same time. Any difference in the effects 
of the rations must then have been due to qualities of the 
several feeds other than their protein, carbohydrates, and 
fat. The hay was of the same quality for all horses and 
varied from pure timothy to hay containing about 75 
per cent timothy and 25 per cent clover. During the 
greater part of the time the hay was all timothy.
T H E  H O R S E S
The horses were all well bred geldings of the draft 
breeds with the exception of one pair of imported pure 
bred Shire mares. Each pair matched well in 'type, age, 
size, and quality. The following list gives the breeds, 
age and average weight of the horses of each pair when 
in good condition.
LOT 1. OFF HORSES LOT 2. NEAR HORSES
Name Breed
Age in 
Years ’07 Weight Name Breed
A ge in 
Years ’07 Weight
Bill Clyde 7 1700 Major Clyde 8 1600
Duke Shire 4 1700 Pririce Shire 3 1600
Tim Shire 4 1540 Jack Shire 4 1570
Jim Perch’n 4 1750 Tom Perch’n 4 1690
Firefly Shire 3 1650 Alice Shire 3 1600
The experiments of 1907 included the first three pairs. 
The following spring the four grade Shire geldings were 
sold and the two grade Percheron geldings and the im­
ported Shire mares, Firefly and Alice, were used in their 
places.
For the purposes of ‘the experiments the off horses 
were designated as Lot 1 and fed on one ration while the 
near horses, Lot 2, were fed the other ration. The one 
exception to this rule was made with Tim and Jack. 
Three weeks after the first experiment started their ra­
tions were reversed in the hope of throwing more light 
upon the possibility of stimulation by the oats. This
6
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method of dividing the horses into lots pnt the heavier 
horses all in Lot 1, but it secured the most equable dis­
tribution which could be made with respect to their ap­
parent feeding qualities. The first year Bill was a better 
feeder than Major but late in the summer he became af­
fected with heaves, so Major was expected to feed better 
the second year. Prince was a better feeding type than 
Duke, Jack a better feeder than Tim. Jim and Tom 
were very evenly mated. Firefly was a better feeder than 
Alice. Alice ate poorly when at heavy work. In both 
years, taking each lot of three horses together, Lot 1 had 
a very slight advantage in apparent feeding qualities. 
This should tend to prevent the slightly larger horses 
included in Lot 1 from requiring more feed than the 
others for maintenance. At most there can be very lit­
tle difference in the results which is not justly attributed 
to the feeds.
FEEDS
The corn and oats were of good quality, but were es­
pecially good in ,1907. The oats used that year, when the 
direct comparison was made between oats and oil meal, 
weighed 38 pounds per bushel. The oats used in 1908 to 
a small extent in both rations when the comparison was 
between the oil meal and cottonseed meal, weighed only 
25 pounds per bushel. The corn fed in 1908 was a trifle 
soft as indicated by its high content of moisture. The
TABLE 1. PERCENTAGE COMPOSITION OF FEEDS
Water Ash Protein
Crude
Fiber
Carbo
Hy­
drates Fat
Corn fed in 1907 .9.46 1.72 10.20 1.96 71.55 5.11
Corn fed in 1908 12.57 1.34 9.40 2.04 72.34 2.31
Oats fed in 1907 • . 6.04 3.55 11.01 12.19 61.49 5.72
Oats fed io 1908 5.59 5.78 . 13.90 8.13 62.86 3.74
Oil meal 7.11 5.50 34.66 9.20 36.26 7.27
Cottonseed meal 7.12 4.93 45.80 5.01 27.22 9.92
Gluten feed 7.20 2.16 26.03 7.32 53.61 3.68
Timothy hay^ 7.10 5.36 7.28 33.71 43.65 2.90
corn and oats were fed ground most of the time, but all 
horses were treated alike in this respect. Oil meal was
7
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found to be eaten more readily in the pea size so this was 
used. Cottonseed meal and gluten feed were both finely 
ground. The hay was all well cured, of fairly good qual­
ity, and generally quite free from dust. It was practic­
ally all timothy, though occasionally containing as much 
as 25 per cent clover. All the food was analyzed by Louis 
Gr. Michael, Experiment Station Chemist.
F E E D IN G  A N D  M A N A G E M E N T
The horses were all stabled in one barn. Sometimes 
on Sundays during the grazing season and at nights dur­
ing the summer and early fall they all ran together in a 
blue grass pasture. No account is taken of the pasture 
except that in computing the amount of hay eaten by 
each horse he is charged with a feed of hay for each feed 
missed while at pasture. The horses were fed grain and 
hay three times a day and watered after the morning 
feed and before the night feed. When working they were 
always given water when they were taken from the barn 
and when they returned.
All the grain and hay fed was carefully weighed for 
each horse. No attempt was made to get the different 
horses nor the different lots to eat a uniform amount of 
feed. The feeder dealt out the grain and hay according 
to his judgment of each horse’s needs, regardless of the 
amount eaten by the others. This was done so as to give 
a fair idea of what might be expected from the different 
rations when fed entirely apart from each other in com- 
ron farm practice. The feeding was all done by one man so 
as to avoid inaccuracies in weight and records. The 
horses were weighed once a week in the morning after 
being fed but before they were watered. At the start 
and again at the end of each experiment they were 
weighed on three successive days and the average taken 
as the correct weight for the middle day.
OATS REPLACED BY O IL  M E A L
The first experiment was begun June 16, 1907, with 
three pairs of horses; and continued until September 23, 
a total of 100 days. Lot 1, including Bill, Duke, and Tim, 
was started On a ration of corn and oats equal parts by
8
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weight, making, together with the hay, a nutritive ration 
of about 1 :10.7. Lot 2, including Major, Prince, and Jack 
was started on a ration of corn and oil meal 15 to 1 by 
weight and having substantially the same nutritive ratio 
as the corn and oats ration. The horses were all working 
hard at this time. Tim and Jack lost weight rapidly dur­
ing the next three weeks, although they were thin at the 
start. Tim was a nervous, excitable horse and lost 46 
pounds in this time on corn and oats while Jack, a slug­
gish worker, lost only 19 pounds on corn and oil meal. 
Up to this time oats had given comparatively poor results 
all around so far as maintenance of weight was con- 
cerned, and especially so with this pair. It was thought 
that possibly the oats might be intensifying the difference 
in disposition between Tim and Jack and they were un­
doubtedly not helping Tim to hold his weight, so the ra­
tions of these two horses were reversed. The change 
produced no noticeable effect on their dispositions ; Tim 
continued to be nervous and Jack was still slow.
. P*1 July 21 the amount of protein in the rations was 
increased in an attempt to enable all the horses to stand 
the work better. The horses were scarcely holding their 
weight, although no striking difference between the oats 
and oil meal fed horses could be observed in this respect. 
Lot 1 was given an increase in oil meal, making the ra­
tion corn 10 parts to oil meal 1 part by weight. Two weeks 
this ration showed it to be too laxative for the horses 
when at their hardest work so some oats were added to 
the ration, at the same time keeping the nutritive ratio 
the same as when the larger proportion of oil meal was 
fed. The ration for Lot 2 then contained corn, oats, and 
oil meal in the proportions of 12:4 :1 by weight. This 
combination gave excellent results and was continued to 
the close of the test.
HEALTH,,,SPIRIT, AND ENDURANCE OF HORSES. ,
The horses, all except Bill, kept in perfect health 
throughout the test. None were even sick, although oc­
casionally Tim was slightly off feed as a result o f the 
work, both while getting oats and later when getting oil 
meal. The only ill effect of either ration was the laxative
9
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condition produced by the large amount of oil meal fed 
in the ration of Lot 2 for the two weeks when it made 10 
per cent of the grain ration. Prince and Tim were the 
most seriously affected by this large amount of oil meal. 
From the results observed in this test it would seem that 
hard worked horses will ordinarily handle oil meal satis­
factorily when it constitutes as much as 6 per cent ol the 
ration, hut that young horses especially tmd the ration 
too laxative when it contains as much as 9 per cent oil 
meal with the remainder of the ration composed ot corn 
alone As the season advanced Bill on the ration ot corn 
and oats contracted the heaves. This ration was hs good 
a combination for a work horse as a horseman could de­
vise. It had the prestige of years of successful use to 
support its reputation. Bill had always been a greedy 
feeder, though an easy keeper, and the results-of this 
tendency doubtless would have culminated m the dis­
order on any ration. When the trouble finally occurred 
he was being fed with careful regard to his needs and 
was getting the smallest ration of any of the horses.
The spirit of all the horses remained at a level com­
paratively the same as it had been when all were getting 
the same ration of corn and oats before the experiment 
began The pairs were quite evenly matched as to en­
durance and ability to withstand the heat. Jack, on oats 
fed horse, was better than his mate, and Prince, an oil 
meal fed horse, was the better one of his pair. The two 
old geldings exhibited the same working characteristics 
as in other summers. The results of the season s obser­
vations on all the horses fed the two rations seem to 
•justify the conclusion that the health, spirit, and en­
durance of the horses was the same when fed corn with 
a moderate amount of oil meal as when fed a corn and 
oats ration supplying a similar nutritive ratio.
AMOUNT OF FEED AND MAINTENANCE OF WEIGHT.
Table 2 shows the average daily ration of each horse 
for the several weeks of the test, the amount of work per­
formed, and the effect upon the weight of the horse. The 
last two columns show the cost of feed for each horse 
daily. Data for each pair of horses are grouped together
10
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for easy comparison in these respects. For the first five 
weeks the horses of Lot 1 were fed corn and oats equal 
parts by weight. Lot 2 for the first five weeks had corn 
and oil meal 15 to 1, then for two weeks corn and oil meal 
10 to 1, and then for the rest of the test corn 12 parts, 
oats 4 parts, oil meal 1 part by weight. When working 
hard, all the horses were fed about all the grain they 
cared to eat. Hay was fed in moderate amounts, never 
as much as the horses would eat if allowed unlimited 
quantities, but as much at each feeding time as they would 
eat immediately. Table 2 shows that the oil meal ration 
was eaten readily. Major ate more of the mixture con­
taining it than his mate, Bill, ate of corn and oats. In
TABLE 2. FEED, WORK AND GAINS OF EACH HORSE, OATS COMPARED WITH
OIL MEAL 
BILL AND MAJOR
M
eek 
N
o. 
of
Dates
Feed Eaten Daily
Hours Work 
D’ ly fo r  6 D’s 
per Week
Weights
and
GainsBillGr’n
C. 38 
0 .6 2
Hay
Maj,r 
G r’n# 
C ’ nsl 
0 ’ s l3  
Oil 
M’i 6
Hay
Cost
per
Bill
Fed
pf F’d 
day
Maj’ r
FedBill Major Bill Maj’ r
1 June 16 to 22 12.8 14.0 15.9 13.7 9.5 9.5 -9 -15 .193 .204
2 “  22 to 29 14.6 12.8 18.3 13.1 9.2 9.2 -10 -6 .207 .223
3 “ 29 to July 6 13.5 13.7 16.2 14.2 4.2 4.2 +20 +10 .200 .208
4 July 6 to 13 14.4 14.6 16.0 14.7 5.3 5.3 +6 +28 .213 .209
5 “ 13 to 20 14.3 14.8 16.2 15.0 5.5 5.5 -2 +4 .212 .212
6 “ 20 to 27 15.1 14.7 16.2 14.6 10. 10. -18 -12 .229 .214
7 “ 27 to Aug. 3 15.8 13.2 16.4 12.5 10. 10. -6 -35 .232 .206
8 August 3 to 10 16.2 13.2 16.1 13.1 6.5 6.5 +6 -9 .235 .216
9 i  10 to 17 16.3 12.3 16.5 12.7 9.2 9.2 -36 -18 .233 .219
10 1 17 to 24 14.7 13.3 16.7 11.5 9.2 9.2 -24 -15 .220 .216
11 “ 24 to 31 17.1 13.9 17.7 12.7 2.7 2.7 +46 +43 .249 .231
12 “ 31 to Sept. 7 19.313.9 20.2 15.8 10. 10. -11 -29 .274 .269
13 Sept. 7 to 14 21.112.8 20.913.6 8.3 8.3 -3 +21 .290 .267
14 “ 14 (9 days) 23 18.613.4118.611.7 
! 1 1
7.5 7.5 +3
rj$A
-4 .264 236
Tot’l in 100 D ’s 
Av’ge per Day
f f e l  Corn 
“ “ Oats 
“ “ Oil Meal
1604.3 1361.4 1731.4 1345.4 657.
16.04 13.61 17.31 13.45
6.16 14.02
9.88 2 18
1.11
657. -38
-0.38
-37
■0.37 .233 .224
Average 3 Days Weight o f  Horses at Start 
Average 3 Days W eight o f  Horses at End
1613
1 57 5
1479
1442
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TABLE 2 (Con.) DUKE AND PRINCE
N
o. of W
eek
D
ates
Feed Eaten Daily Hours Work 
Daily fo r  6 
Days per 
Week
Weights
and
Gains
Cost o f  
Feed per 
Day
Duke
Grain 
Percent 
C ’ n 39 
Oats 6L
P<<
Prince
Grain 
Percent 
Corn81 
Oats 13 
O’ lm ’16
XP Duke
Prince
D
uke
Prince
D
uke
Prince
1 June 16-22 20.5 13 2 20.2 11.1 8.0 8.0 -29 -38 .272 .234
;2  ' “ 22-29 20. 13.1 19.2 12.4 8.2 8.2 -5 +20 .267 .229
3 “ 29-J’y6 17.7 14 1 17.5 12.6 5.8 5 8 -7 ■ 0 .247 .215
4 July 6-13 17.9 12.6 17 4 12.4 5.5 5.5 +4 -4 242 .213
5 13-20 18.6 14.3 18 '2 14.8 6.5 6.5 +22 +30 .257 .2306 “ 20-27 17.8 13.5 15.8 12.3 10.0 10.0 -50 -80 .255 .200
7 “ 27-A’g3 17.6 11.7 16.5 11.8 9.8 9 8 -6 0 .246 .205
8 Aug. 3-10 18.9 12.8 17.6 12 9 6.7 6.7 0 +36 .265 .231
9 fi 10-17 18.1 12.4 17.7 12.1 4.7 4.7 +12 +26 .254 .228
10 “  17-24 18.8 13.8 18.5- 13.3 8.0 8.0 +10' +2 .268 .24111 “ 24-31 20.8 14.3 21.1 15.3 5.5 5.5 -26 -8 293 .277
12. “ ,31-S’t 7 20.3 15.7 20.0 16.1 5.8 5.8 +10 +3 .292 .289
13. Sept. 7-14 20.1 14.9 23.4 16.3 4.7 4.7 +21 9 .289 .304
14 “~14(9d)23 18.3 15.8 21.0 14.5 3.8 3.8 +35 +45 .270 .282
Tot. in 100 D. 1895.4 1376.5 1904.4 1345.5 565.1 565.1 -9 +23
Av’ge per D 18 95 13.76 19.04 13.46 6-6 6.6 -0.09 +0.23 .265 • 241
Corn 7.42 15.40
W Oats 11.53 2.42
(( Oil Meal 1.22
Average 3 Days Weight o f  Horses at Start 1575 1418
Average 3 Days Weight Horses at End 1566 1441
the other pairs the average of grain eaten by each horse 
was practically the same.
The weights of the horses varied a great deal from 
week to week,, Most of the large fluctuations could be 
traced directly to the nature and amount of the work and 
the gains and losses were participated in by both horses 
of each pair in much the same way. The greatest loss by 
any horse in one week was 80 pounds by Prince when 
doing a hard week’s work hauling hay over heavy roads 
on a diet carrying so much oil meal as to be quite laxative. 
Bill and Major each lost practically the same amount of 
weight during their heavy season’s work. Bill lost one
12
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TABLE 2 (Con.) JACK AND TIM
Feed Eaten Daily Hours work 
Daily fo r  6
Weights
and
Cost o f
p
c op
Jack Tim
Days per 
Week ,
Gains
i’ . 7 / • : ; i ;
Day
o
„ o> - Crain 
Perc’ ht 
C ’ n 4 «  
Oats 51 
Oilm ’ l l
SC
- P
Grain 
Percent 
C ’ n 76 
Oats 19 
O’ lm ’ 15
‘asp• f j C—iPn
«
H
3 p; ■; . 
, ; '
H
1
. P Hi'
3
l
i2>
3
4
5
6
7
8 
9
10
11
12
13
14
June 16-22 
• “ 22-29 
“ 29J’j6 
J uly 6-13 
13-20 
“ 20-27 
“ 27A’g3 
Aug. 3-10 
“ 10-17 
| 17-24 
, “  24-31 
“ 31S’t 7 
Sept. 7- 14 
“ 14(9d)23
190
14.7
16 5 
15.9
15.8 
16.0
17 0 
16.0 
16 7 
16.7
17.6 
19'5
18.7 
18.0
11.9
12.7 
13.1
14.0
14.7 
13.5 
12 1
12.9
12.4
12.7
14.7
18.1 
14 8
14.5 .
14.3
13.5
13.5
16.7
17.8
16.6
17.3 
16.6
15.3 
16.0 
19.1
20.8
20.4 
19.6
12.9' 
13 4
13.7 
12.6
14.9
13.0 
12.2 
12 6 
11 1 
12 7
13.7
17.9
15.0
14.1
8.2 
3 3 
4,3
5.2 
6 0
9.2 
10.0
6.3
5.3 
7.7 
2.2 
2.1
8.3 
7.5
8 2 
3.3 
4 3
5.2 
6.0
19 2 
0,0
6.3
5.3 
7.7 
2.2 
2.1
8.3 
7.5
-33
-14
+28
-6
-12
-32
+30
-56+44
-14
+8
*60
-34
*42
-46
%
M+4
-10
-22
*16
-50
+2
+4
+48
*26
-5
*44
.227
.188
.207
.227
.'228
.235
.241
.233
.239
.239
.258
.292
.271
.262
.205
.198
.200
.207
.227
.211
.215
.220
.200
.214
.249
.283
.268
.256
Tot. in 100 D. 1703.7 1374 2 1703.1 1358.1 418.5 418.5 +11 +11Ay7
U
u
i','
ge per D.
Corn 
Oats 
Oil Meal
17.04
8.18 
8.64 
0 22
13.74 17.03
12.95
3.16
0.92
13.58 4.9 4.9
■
*0.11 *0.11 .240 .223
Average 3 Days Weight o f  Horses at Start 
Average. 3 Days Weight o f  Horses at End 13771388
1258
1269
pound more than his mate.. He also ate less feed, al­
though he was a larger horse. Duke lost 9 pounds while 
Prince, the smaller horse of the pair, ate a mere trifle 
more feed and gained 23 pounds in weight. Tim and 
Jack ate just the same amount of grain and each gained 
11 pounds during the season. During the time Tim was 
fed corn and oats he lost 46 pounds and later gained 57 
pounds on oil meal and corn; Jack lost only 19 pounds on 
the oil meal ration and then afterwards gained 30 pounds 
on corn and oats. The performance of these two horses 
might easily be misconstrued. It does not necessarily 
show any superiority for the oil meal ration. Tim lost
13
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weight badly early in the season because of his fretful 
disposition and the natural tendency of the animal sys­
tem was to replace that flesh later m the season when 
work was light enough to permit it. . •
Apparently the two rations were very similar m prac­
tical efficiency. Bill and Major made the same loss dur­
ing the season and Tim and Jack the same gam Jack, 
the better feeder of the two, was getting oats, but lim  
was thinner at the start,* a fact which allowed him to main­
tain his original weight as well as Jack. v 'A ”
Duke, an oats fed horse, was the poorer feeder o± the 
other pair and fell behind his mate in the maintenance ot 
weight. If there is any superiority in the oats ration it 
was not sufficient to over-balance a small apparent de-
TABLE 3 SUMMARY OF RESULTS WITH OATS ANDOILME'AL
Average Daily Feed per Horse
Pounds
Horse
Ho o 1£0> oP3
Weights o f  
Horses
"0  -1
Cost Feed 
per Horse
Bill
Major
6.16 9.88 16.04 13.61 7.6 1613 1575 -38 23.3 3.55
14.02 2.18 1.11 17.31 13.45 7.6 1479 1442 -37 22.4 3.41
Duke
Prince
7.42
15.40
11.53
2.42 1.22
18.95
19.04
13.76
13.46
6 6 
6.6
1575
1418
1566
1441
-9
+23
26.5
24.1
4.70
4.27
Jack
Tim
8.18 8.64 0.22 17.04 13.74 4.9 1377 1388 +11 24.0 5.72
12.95 3.16 .92 17.03 13.58 4.9 1258 1269 -Tl 22.3 5.33
Average
Lot 1 
Lot 2
7.25
14.12
10.02
2.59
.07
1.08
17.34il3.71 6.4 1522 1570 -12 24.64.66
17.7913.50 6.4 1385 1384 -1 23.0j4.34
ficiency in feeding qualities of the horse. Taking the 
average results as shown in Table 3 we find that the oats 
fed horses were rather larger individuals, but ate no 
more grain than the oil meal fed horses; still the smallei 
horses fed on the oil meal ration did just as much work
14
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as the others and held their weight better. One would 
not be justified in concluding from these facts that either 
one of the rations was any more efficient than the other. 
It should be noted in passing that the difference in weight 
of the horses was principally in fat in the case of Jack 
and Tim. Six months after the experiment closed when 
they were in similar condition there was but 30 pounds 
difference in their weight. The results certainly indicate 
that a ration of corn and oats does not maintain the 
weight of the horses any better than one of similar nu­
tritive value composed of corn and oil meal.
DIGESTIBLE NUTRIENTS AN D  ENERGY
Table 4 shows the exact character of the rations eaten 
by each horse and the average for the three horses on 
each ration. In the estimation of digestible nutrients the 
coefficients for horses used in U. S. Department of Agri­
culture Farmer’s Bulletin No. 170, are used here for corn 
meal, ground oats, and hay. As no data are available for 
horses on oil meal the coefficients for ruminants are used 
for it. Even the very small amount of oil meal fed pro­
duced a slightly narrower nutritive ratio than was pro­
duced by the large amount of oats in the other ration. 
The rations were originally planned on the basis of the 
same amount of energy in each, which would have neces­
sitated the eating of a little less grain and a little more 
hay by the oil meal fed horses. This would also have 
made the nutritive ratios the same for both lots. But as 
the experiment progressed it seemed best to feed the 
horses according to their appetites and behavior so as 
to show more nearly, how the rations might be expected to 
compare under practical conditions of feeding. When all 
the horses were treated alike with respect to their ap­
petites those getting oil meal received on the average a 
little more grain and a trifle less hay than the others, so 
that the amount of energy in their ration was a trifle 
higher and their nutritive ratio a little narrower. This, 
however, in no way affects the practical bearing of the 
problem as to the cost of successfully maintaining the 
horses on the ration in which oats were largely replaced 
by corn and oil meal.
15
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TABLE 4 DIGESTIBLE NUTRIENTS AND ENERGY IN AVERAGE DAILY RATION, PER HORSE
Bas- ' O-
m
H
orse1'
.. '■ - , Feeds
Pounds o f  Each Feed 
in.T.00 lbs. o f  Grain
Total D
aily Feed 
Pounds
D
ry M
atter in Feed 
per D
ay 
Pounds
Digestible Nut. Daily
P
ounds
Fat
E
nergy 
in 
D
igestib’e 
N
utrients of Feed per 
Day. 
C
alories
N
utritive 
R
atio 
.
P
rotien
C
rude Fiber
N
itrogen 
Free 
E
xtract■ 1
1 Bill .Corn 38.4, Oats 6.16 16.04 14.86 1.370 0.193 9i 374 0.664 23145 1:10.4
Timothy Hay 13 61 12 65 0.204 1.974* 2.791 .191 10046
% Major • Corn 81, Oats 12.6, Oil Meal ,6. 4 17.31 15 77 1.633 0 151 10.905 0.649 26340 1:9 7
Timothy Hay 13.45 12.50 : .202 1.951 . 2.758 .189 9931
1 Duke Corn 3.92, Oats 60.8 18.95 17.56 1.617  ^ .226 11.096 .783 27370 1:10 1
Timothy Hay 13.76 12.79 .206 1 996' 2 822 .193 10158
J 2" Prince • Corn 8.9. Oats 12.7, Oil Meal 6.4 19.04 17.35 1.794 .166 11.993 714 28966 1:9.5
Timothy Hay : . . -> 13.46 12.50 .201 1,951 2.758 .189 9929
1 Jack Corn 48.0, Oats 50.7, Oil Meal 1.3 17.04 15.73 1.483 .191 10.136 .690 24878 1:10.2
Timothy Hay 13.74 12.77 r '206 1.993 2.817 .192 10141
2 Tim Corn 76.0, Oats 18.6, Oil Meal 5.4 17.03 15.55 1.577 .153 10 649 .645 25747 1:9.9
Timothy Hay 13 58 12.62 .204 1 969 2.784 .190 10022
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TABLE 4 (CON) DIGESTIBLE NUTRIENTS AND ENERGY IN AVERAGE DA11.Y RATION PER HORSE.
o  3j  • H
or
se
 
■ Feeds
Pounds o f  each feed 
In 100 lbs. o f  Grain
To
ta
l 
D
ai
ly
 
Fe
ed
 
Po
un
ds
D
ry
 M
at
te
r 
in
 F
ee
d 
pe
r 
da
y 
Po
un
ds
; 
>
Digestible Nut. daily
'■ - ■■■" s»
Po
un
ds
 
1 
fa
t
J"
,,-,
 11
 «
, *
, E
ne
rg
y 
in
 D
ig
es
ti
bl
e 
N
ut
ri
en
ts
 o
f 
Fe
ed
 p
er
 
çt
ay
. 
C
al
or
iè
s
N
ut
ri
ti
ve
 ..
 
R
at
io
Pr
ô t
ie
n 
;
’ 
C
ru
de
 F
ib
er
N
it
ro
ge
n 
Fr
ee
 
' 
E
xt
ra
ct
/
1 Average Corn 41. 9, Oats 57.7, Oil Meal 0.4 17.34 16.05 1.490 .203 10.202 .712 25131
3 Horses Timothy Hay 13.71 12 74 .205 1.988 2.810 .192 10115
2 Average Corn 79.3, Oats 14.6, Oil Meal 6.1 17.79 16.22 1.668 .157 11.182 .669 27018
3 Horses Timothy Hay 13,50 12.54 .202 1:957 ; 2.767 .189 ;  9961.
1 Total Daily per Horse 31.05 28.79 1.695 2.191 13.012 .904 35246 1:10.2
2 Total Daily per Horse 31.29 28.76 1.870 2.114 13.949 .858 36979 1:9.7
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AMOUNT OF WORK.
Each day the work was listed by each driver according 
to its character. Work such as short light hauls was 
listed as “ light”  work; ordinary hauling and light field 
work was listed as “ medium”  work; while hard, steady 
work at the plow and other heavy implements was listed
TABLE 5 SUMMARY OF WORK
Horses
No. o f  Hours Work
11 
Total in 100 D
ays
A
verage per D
ay for 
8o W
ork D
ays
Tot. Red’d to 
Med. Work
r*#vq.
£ 
CP . 
g .
5*
3
H
eavy
gfegr.
O £ Kj3"c-c -T 
3 x toN T
|Av. per D. for 
86 W
ork D
ays
Bill and Major 147 258 252 657 7.6 835.5 9.7
Duke and Prince 100.5 397.6 67 565.1 6.6 581.8 6.8
Jack and Tim 143. 132 143.5 418.5 4.9 490.5 5.7
as “ heavy”  work. Table 5 giving totals as thus classi­
fied for each pair of horses shows that Bill and Major did 
far more heavy work than the others. Duke and ^Prince 
did mostly ordinary hauling on the roads. j Assuming for 
the sake of comparison that two hours of light work were 
no harder on the horses than one hour of medium work 
and that one hour of heavy work was as hard on them 
as two hours of medium work we can put the work on 
more nearly the same basis for all pairs of horses. It 
was impracticable to measure the work accurately but* it 
is probable that this rough estimate of values is not far 
from the truth. We see by Table 5 that Bill and Major 
did a far harder season’s work than the younger horses. 
This accounts for their greater shrink in weight. The 
younger horses could not have endured the work done by 
this pair, which amounted to an equivalent o f nearly-'ten 
hours’ medium work for every working day. Bill and 
Major we^e the fattest pair both at the start of the season 
and at its close, a fact which still further emphasizes the 
greater endurance of mature horses. ;
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The cost of each horse's time spent at work, irrespec­
tive of its severity, varied from 3.41 to 5.33 cents per 
horse for the oil meal fed horses, and 3.55 to 5.72 cents 
for the oats fed horses. Taken altogether the corn and 
oil meal fed horses did each hoar’s work at a saving of 
0,3 of a cent per horse as compared with the ration of 
corn and oats.
COST OF THE RATIONS.
The prices used here for feeds are neither the highest 
nor the lowest that prevailed during the seasons of the 
tests; but represent relative prices of the feeds during the 
two years. Corn is taken at 50 cents a bushel, oats at 40 
cents, oil meal $32 a ton and hay $8 a tom Noticing the 
daily cost of the feed for each horse by the weekly periods 
we find that only in a few isolated instances was the cost 
as low with oats as with oil meal. As an average for the
10 days Bill’s ration containing oats cost 0.9 cents more 
per day than Major’s corn and oil meal ration; Duke’s 
feed cost 2.4 cents more per day and Prince’s and Jack’s 
cost 1.7 cents more than Tim’s. The average cost per 
day for feeding corn and oats as shown in Table 3 was 
1.6 cents higher than for Corn and oil meal. Granting for 
the moment the fact that seems quite clearly shown, that
011 meal was as efficient as oats in the ration, these fig­
ures give the oil meal a value of over $60 per ton for the 
purpose of balancing the corn ration for horses when 
other prices are as they were.  ^ The saving in cost of 
maintaining horses by using oil meal at $32 per ton 
amounted to 50 cents' monthly per horse. ,
In the spring of 1909 prices were such as to have made 
the use of corn and oil meal still more economical. With 
56 cent corn, 48 cent oats and $34 oil meal, prices which 
were prevalent in Iowa at that time, the cost of the corn 
and oats ration daily per horse would average 27.9 cents 
and the corn and oil meal ration 25.2 cents, a difference of 
2 7 cents daily per horse in favor of the latter ration. If 
oil meal had cost $80 per ton the ration containing it 
would still have been the most economical.
Throughout these experiments, the prices used for sup­
plementary feeds are such as ordinarily represent their 
retail prices with grain at the farm prices given. This is
19
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done because only a small amount of supplementary feed 
is necessary for the horses alone on most farms. If oil 
meal was used by the carload and bought at a lower 
figure the financial saving by the use of oil meal in the 
ration for horses would be still more pronounced.
O IL  M EAL C O M P A R E D  W IT H  G L U TE N  -MEAL
During the latter part of September, 1907, the horses 
were all changed to one ration of corn, oats, oil meal, and 
gluten feed; then early in October the oats were taken 
away and October 18 the oil meal was taken out of the 
feed for one horse and the gluten feed taken from the 
other horse of each pair. Bill, Duke, and Tim were fed 
corn and the gluten feed 8 parts to 1 respectively by 
weight, making with the timothy hay eaten a nutritive 
ratio of about 1:10.5. Major, Prince, and Jack were fed
TABLE 6 SUMMARY OF RESULTS WITH GLUTEN FEED AND OIL MEAL.
r-O
H
orse
C
orn
O
ats
G
luten Feed
! 
O
il M
eal
Total G
rain
T
im
othy H
ay
H
rs. of W
ork D
ly. 6 
D. 
per W
k. 78 W
ork D
ays
Weight ► o f 
Horses '
Total G
ain + or Loss - 
in 91 D
ays
C
ost of Feed per 
H
orse D
aily, C
ents
N
utrtiive R
atio
Start O
ct. 18
End Jan. 
17
i Bill 13.79 1.72 15;51 15.00 4.8 1628 1664 +36 20.7 1:10.32 Major 15.68 1.04 16,72 15,25 4.8 1527 1553 +26 21.8 1:10.3
1 Duke 14.75 1.35 1.84 17.94 16.61 3.3 1626 1630 +4 24.1 1:10.12 Prince 17.21 1.43 1.15 19,79 16.32 3 2 1501 1530 +29' 25.5 1:10.1
1 Tim 14.69 1.83 16.52 15.33 L5. 1285 1424 +139 21.8 1:Í0 22 Jack 15.60 1.04 16.64 15.26 1.5 1421 1525no4 21.7 1:10.3
Averag-e
Lot 1 14.41 ,45 1.80 1666 15.64 3.2 1513 1573 +60 2^2 1:10.2
Lot 2 16.16 ‘•48 1.0817.72 15.61 32 1483 1536 +53 23:0 1:10.2
corn 15 parts; oil meal 1 part by weight, giving substan­
tially the same nutritive- ratio as the feed given their 
mates.' They were continued on these feeds! for 91 days 
with the results shown in Table 6. A few bats were fed 
to Duke and Prince toward the last to induce them to 
eat more feed so as to fatten faster. Duke especially ate 
the gluten feed with indifférence, often leaving a small
20
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amount of grain in his feed box to escape eating what 
gluten settled to the bottom as he ate. Although the 
other horses showed less dislike for the gluten feed none 
of them ate it with the apparent relish showed for corn 
and oil meal or corn and oats. For this reason gluten 
feed was no longer continued in the experiment.
The results given in Table 6 indicate no definite advan­
tage for either one of the rations. The average for the 
three pairs of horses gives a slight advantage to gluten 
feed in the matter of maintaining the weights of the 
horses, but this is due principally to the large gain of 
Tim. Tim was thin at the start and would naturally be 
expected to gain more than Jack on the light work per­
formed at that time. There was a little difference in the 
cost of the rations pound for pound in favor of the one 
containing oil meal, but since the horses ate less of the 
gluten feed ration the cost per day was slightly less.
The experiment indicates that for horses that relish 
gluten feed or with gluten feed having a more palatable 
flavor, as good results should be expected from its use, 
as from an amount of oil meal furnishing the same 
amount of protein with the ration. Since there was no 
practical advantage for gluten feed in any way, it is of 
doubtful expediency to use it when a more palatable and 
equally beneficial supplementary feed such as oil meal is 
at hand.
O IL  M E A L  C O M P A R E D  W IT H  C O T T O N S E E D  M E A L
Since oil meal is higher in price and contains less pro­
tein than cottonseed meal the latter might be expected to 
be more desirable for feeding, provided it is equally 
agreeable to the animal’s system. Accordingly during 
the latter part of the winter of 1907-8, the horses which 
had previously been fed gluten feed were given cotton­
seed meal. As the work was light some bran was added 
to each ration to make the feed more bulky and laxative. 
Bill, »Duke, and Tim were fed a grain ration of corn 87 
per cent, cottonseed meal 8 per cent, and bran 5 per cent 
by weight. Major, Prince, and Jack had corn 85 per cent, 
oil meal 10 per cent, and bran 5 per cent. The two rations 
were similar in theoretical nutritive qualities but while
21
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the horses getting oil meal ate a slightly larger amount 
of feed, those getting cottonseed meal made a little larger 
gain during the 35 days these rations were continued. 
The experiments were cut short by the sale of the farm 
colts, but the cottonseed meal gave such promising re­
sults that it was tried during the summer of 1908 in com­
parison with oil meal.
The grade Percheron geldings Jim and Tom, and the 
Shire mares Firefly and Alice, were included with Bill 
and Major in this season’s work. All suffered from dis­
temper during March and April. Their appetites and 
their weights were very inconsistent until nearly the first 
of May, so the experiment was not begun until after that 
date. Lot 1, including the off horses of each pair, Bill, 
Firefly, and Jim, were fed oil meal. Lot 2, including the 
near horses, Major, Alice, and Tom, were fed cottonseed 
meal. Eight pounds of oil meal for Lot 1 and 6 pounds 
of cottonseed meal for Lot 2 were included in each 100 
pounds of grain fed the horses of the respective lots. 
Each ration contained an average of 15 per cent ground 
oats, the remainder being ground corn. During the first 
part of the test, from May 11 to August 10, 12 per 
cent of oats were fed, then 20 per cent was fed until the 
end. During part of the time barley was fed in place of 
oats, but as the analyses of the two were about identical 
and the substitution would in no way affect the experi­
ment, no account is taken of this change. It was simply 
made to use some barley for which there was no other 
good use, Throughout the experiment the treatment of 
the two horses of each pair was exactly the same except 
for the feeding of oil meal to one and cottonseed to the 
other*, .
AMOUNT OF FEED AND MAINTENANCE OF WEIGHT.
The amount of feed eaten by each horse weekly and his 
gain or loss in weight are shown in Table 7. When the 
horses were at hard work they were fed practically all 
the grain they would clean up at once and the hay was 
restricted to such moderate amounts as would be eaten 
immediately at each feed. Occasionally the horses missed 
a feed when turned to pasture Sunday, and a feed of hay
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when turned to pasture on hot nights. They are charged 
with a feed of hay for these times, hut the weights given 
for grain show the exact amount the horses actually ate. 
No attempt was made to induce any of theihorses to eat 
any definite amount either of gram or hay, but each horse
TABLE 7 FEED, WORK AND GAINS OF EACH HORSE, OIL MEAL COMPARED WITH
COTTENSEED MEAL
BILL AND MAJOR
No.
Of
Week
1
2
3
4
5
6
7
8 
9
10
11
12
13
14
15
16
17
18
19
20 
21 
22
Dates
Feed Eaten Daily lbs.
BILL MAJOR
G rain 
C’rn 77 
Oats 15 
Oil Me’ ' 
18 Hay
G rain 
C’rn 79 
Oats 15 
C’ t’ns’d 
meal 6 Hay
Hours Work 
Daily fo r  6 
Days per we ek
BILL MAJOR
May 11 to 18 
“ 18 to 25 
“ 25 to J’ne: 
June 1 to 8 
‘ 8 to 15 
‘ 15 to 22 
‘ 22 to 29 
‘ 29 to July 
July 6 to 13 
‘ 13 to 20 
\ 20 to 27. 
I 27 to Aug. 
Aug. 3 to 10 
‘ 10 to 17 
‘ 17 to 24 
14 24 to 31 
“ 31 toS’pt. 
Sept. 7 to 14 
“ 14 to 21 
“ 21 to 28 
“ 28 to Oct 
Oct. 5 to 12
18.9 13.8 19.2 14.1 6.3
17.6 13.8 19.4 15. 7.3
1 14.1 13.6 18.6 J4. 5.5
15.7 14.7 17.6 14.3 8.1
17.1 13.0 18.6 14.4 8.7
18.0 13.8 16.7 15; 8.2
17.9 15.2 17.3 16.1 9.6
Si i 6.i 15.2 15.7 16.1 7.7
18.4 14.6 17.6 16.2 8.8
16.3 12.1 18.0 13.5 9.5
17.7 14.4 16.4 13.6 9.7
3 17.1 13.4 18. 12.7 7.8
15.4 9.8 17.7 1?.9 9.7
16.4 13.6 18.6 13.9 i .3
17.7 12.7 18.9 14,2 9.7
15.9 13.3 16.9 13.7 5.
7 13.7 12.4 14.6 17.8 8.8
17.4 14.5 21.1 15.4 8.8
14.1 13.3 13.0 13.2 9.
15.4 12.2 15.6 14.9 9.8
5 20.7 13.9 20.9 14.1 l .3
21.1 14.7 20.6 1 16.4 8.3
Weights
and
Gains
BILL MAJOR
6.3
7.3
5.5
8.1
8.7
8.2
9.6
7.7
8.8
9.5
9.7
7.8
9.7
7.3
9.7 
5.
8.8 
8.8 
9. 
9.8
7.3
8.3
13 
-40
2
10 
-  3 
-10 
1
_20
14 
10 
10
_56
144
20
20
10
-10
30
-30
-30
60
-27
3
-10
20f)
3
-10
-15
_38
24
4
4
-14
-30.
12
13
5
10
-25
-25
0
58
-9
Total in 154 days 
Average per day 
Av’ge per day corn 
Av’ge per day oats 
Av’ge per day oil m’l 
Av’ge per day cot­
tonseed meal
2611 2087 2736 2241 1086.5
16.95 13.55 17.76 14.55
13.01 13.98
2.59 2.71
1.35
1.07
Average 3 days weight o f  horses at start 
Average 3 days weight o f  hoises at end
-70 -18
1573
1503
1517
1499
23
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TABLE 7 (Con.) FIREFLY AND ALICE
No,
o f
Week Dates
Feed Ea 
Firefly
ten Daily 
Alice
Hours Work 
Daily fo r  6 
Days per week
Weights
and
Gains
Grain 
C’ rn 77 
Oats 15 
Oil Me’ l 
8 Hay
Grain 
C’rn 79 
Oats 15 
C ’ t’ ns’c 
meal 6 Hay Firefly Alice Firefly Alice
1 May 11 to 18 18,9 14-6 19.3 13.2 3 3. 1 6 22 “ 18 to 25 19.3 16-3 18.3 14.5 4.9 4.9 20 153 “ 25 to J’ne 1 17.9 15-2 19.4 14.6 4.8 4.8 10 104 June 1 to 8 17.6 15.9 18.3 14.9 7.9 7.9 10 145 “ 8 to 15 17.3 15.8 17.7 14.6 3.7 3.7 25 366 “ 15 to 22 16.6 15.9 18,0 14.9 9.2 9.2 —35 27 “ 22 to 29 18.1 15-0 17.4 13.9 9. 9. 21 -308 “ 29 to July 6 16.4 15-0 16.9 13.9 5.8 5.8 9 129 July 6 to 13 17.9 16.2 16.6 13.6 6.7 6.7 15 1310 “ 13 to 20 17.1 12.4 16.3 11.8 10.0 10.0 35 -33u “ 20 to 27 17.9 12.8 19.3 12.6 10.0 10.0 '30 1412 “ 27 to Aug 3 18.1 13.5 19.1 12.4 6.3 6.3 5 413 Aug. 3 to 10 16.17 14.2 17.4 11.6 3.7 3.7 25 2814 “ 10 to 17 16. 14.3 15.7 14.4 2.0 2.0 25 2115 if 17 to 24 16. 15.0 19.3 14.8 1.5 1.5 25 2116 “ 24 to 31 18.7 13.9 18.0 13.3 0.0 0.0 15 817 i  31 to Se’t 7 14.3 15.9 14.7 17.6 3.5 3.5 44 t)18 Sept 7 to 14 Ì9.3 14.3 19.6 16.3 2.2 2.2 6 419 % 14 to 21 17.1 15.2 Ì7 1 14. 3.7 3,7 _5 020 1 21 to 28 17.1 15.0a 17.6 12.0 7.8 7.8 5 021 “ 28 to Oct 5 20.7 15.6 20.3 13.7 4.8 4.8 40 4^22^ Oct. 5 to 12 19.3 16.1 18.3 17.1 3.8 3.8 -8 18
Total in 154 days 2718 2297 2762 2168 686. 686. 101 93Average per day Ï7.65 11.92 17.93 14.06
Av’ge per day corn 13.54 14.12'
Av’ge per day oats 2.70 ' 2.74
Av’ge per day oil m’l 1.41
Av.ge per day cot-
tonseed meal 1.07
Average 3 days, weight o f  horses at start 1581 1497
Average 3 days, weight o f  horses at end 1682 1590
was fed just what it seemed to need in the judgment of 
the feeder, just as would he done under practical farm 
conditions, with either one of the rations fed independ­
ently of the other. The feeding was all done by one man 
to avoid inaccuracies in the feeding and the weights.
Alice ate more grain and less hay than her mate so she 
received a slight3y larger-proportion of protein in her
24
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feed. For the other pair of horses the nutritive ratio 
was the same for each ration, averaging about 1:9.2. 
The variations in this respect were too small to have any 
possible effect on the nutrition of the horses. Bill had 
his hay restricted slightly because he was troubled with 
heaves. This ailment affected his appetite and his en­
durance during hot weather so that he ate the smallest
TABLE 7 (Con.) JIM AND TOM
No.
o f
Week Dates
Feed Eat 
Jim
en Daily 
Tom
Hours Work 
Daily for 6 
Days per week
Weights
and
GainsGrain C ’rn 77 
Oats 15 
Oil M’al 
8 Hay
Grain 
C ’ rn 79 
Oats 15 
C ’t’ns’d 
meal 6 Hay Jim Tom Jim Tom
1 May 11 to 18 20.6 14.4 19.6 14.3 3.9 3.9 6 1
2 *: 18 to 25 17.7 14.7 19.9 15.6 7.6 7.6 -3 5
3 “ 25 toJ’nel 18.6 15.0 18.9 15.9 5.1 5.1 -7 15
4 June 1 to 8 17.6 15.3 17.6 15.7 6.5 ' 6.5 0 10
5 “ 8 to 15 17.6 15.3 18.3 15.9 3.3 3.3 1 -10
6 “ 15 to 22 17. 15.6 17.6 16.7 5.2 5.2 19 35
7 “ 22 to 29 17.9 15.7 17.1 16.6 9.9 9.9 7 0
8 .f 29 to J’ly 6 15.7 15.7 16. 16.6 4.1 4.1 18 -5
9 July 6 to 13 17.3 15.8 17.1 16.6 8.5 8.5 14 30
10 EE 13 to 20 15.7 16.7 16.1 16.6 8.1 8.1 -24 -10
11 “ 20 to 27 17.3 It .8 17.3 14.6 8.9 8.9 14 0
12 “ 27 to Aug 3 18.3 13.5 18.7 14.2 7.1 7.1 16 31
13 Aug. 3 to 10 19.3 13.4 19.0 14.1 8.5 8.5 -9 10
14 “ 10 to 17 16. 9 14.3 15.7 14.6 7.5 7.5 14 10
15 “ 17 to 24 13.9 14.4 15.6 14.6 5. 5. 15 11
16 “ 24 to 31 18.4 13.9 16.7 14.6 0 0 20 -2
17 * 1 31 to S’pt 7 15.3 16.9 15. 17.8 3.5 3.5 22 11
18 Sept. 7 to 14 18.9 15.4 20.1 17. 1.3 1.3 8 4
19 I  14 to 21 16.6 13.3 14.4 13.4 0 0 _5 -90
20 “ 21 to 28 17.6 15.1 18.3 15.6 3.3 3.3 10 95
21 «  28 to O’t 5 19.6, 15.2 19.3 16.4 1.7 1.7 45 35
22 Oct. 5 to 12 19.1 17.6 19.4 17.1 7.6 7.6 -21 -11/
Total in 154 days 2706 2317 2714 2412 700. 700. +160 +175
Average per day 17.57 15.05 17.62 15.66
Av’ge per day corn 13.49 13.89
Av’ge per day oats 2.68 2.67
Av'ge per day oil m’l 1.40
Av’ge per day cot-
tonseed meal 1.06
Average 3 days weight o f  horses at start 1519 1444
Average 3 days weight o f  horses at close. 1679 1619
25
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amount of grain of any of the horses and fell off badly 
in weight. Aside from this instance, the horses were all 
very similar in the amounts of grain and hay consumed, 
eating on the whole a trifle more than one pound of grain 
and a trifle less than one pound of hay for each 100 
pounds live weight. While the grain rations were both 
palatable, the horses getting the cottonseed meal ate a 
trifle more than the others, although they were somewhat 
smaller individuals.
The horses exhibited similar endurance and feeding 
qualities on the average for the two lots. The rations 
were also quite similar in their apparent effects. All the* 
horses were maintained in good health and spirits ex­
cept that Bill continued to suffer from his chronic case 
of heaves. The cottonseed meal possibly had less of a 
laxative effect on the system than the oil meal and so
TABLE 8. SUMMARY OF RESULTS WITH OIL MEAL AND COTTONSEED MEAL.
r-o
H
orse
Average Daily Feed per Horse
H
ours w
ork 
daily 
6 days per w
eek 
132 w
ork days
Weight o f  
Horses
Total gain (+) or 
loss (-) in 154 days
Feed 
per H
•V
ft
Cost 
orse 
ì i  *0
<  ct> 
o
ro
0>3
N
utritive 
R
atios
C
orn
O
ats
O
il M
eal
C
otton 
Seed M
eal
TotalGrain
P
[startM
ay 11
End O
ct.12
i. Bill 13.01 2.59 1.35 16.95 13.55 8 . 2 1573 1503 -70
1 122.4 3.21:9.2
2 . Major 13.98 2.71 1.07 17.76 14.55 8 . 2 1517 1499 -18 23.3 3.31:9.2
1. Firefly 13.54 2.70 1.41 17.65 14.92 5.2 1581 1682 +101 23.75.3 1:9.3
2 . Alice 14.12 2.74 1.07 17.93 14.08 5.2 1497 1590 +93 23.3 5.21:9.1
1. Jim 13.49 2 . 6 8 1.40 17.57 15.05 5.3 1519 1679 +160 23.7 5.23:9,3
2 . Tom 13.89 2.67 1.06 17.62 15.66 5.3 1444 1619 +17523.6 5.2;1:9.3
A verage
Lot 1 13.34 2 . 6 6 1.39 17.39 14.51 6 . 2 1557 1621 +64 23.3 4.61:9.2
Lot 2 13.99 2.71 1.07 17.77 14.76 6 . 2 1486 1569 +83 23.4 4.61:9.1
far as that was concerned was better adapted to the needs 
of hard worked horses than oil meal. Among the several 
horses, Bill, of Lot 1, was undoubtedly as a disadvantage 
because of the heaves; while Alice, of Lot 2, showed less 
endurance and poorer feeding qualities than her mate. 
She was a horse of less stamina. On hot days when she 
was tired, she cared but little for her feed. Since she 
gained only .8 pounds less than Firefly during the 154 
days of the test, the cottonseed meal should in this case
26
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to be credited with fully as good results as the oil meal. 
The wide disparity in the loss of weight between Bill 
and Major was doubtless due in large part to the in­
equality of the horses, but the average results of the 
other two pairs show that the ration containing cotton­
seed meal was fully as efficient in maintaining the 
weights of the horses as the one containing oil meal.
AMOUNT OF WOBK.
Table 9 gives the total amount of light, medium, and 
heavy work done by each pair of horses. The two horses 
of each pair were always worked together so both lots 
were treated just alike in this respect. Bill and Major 
did mostly heavy field work. The other two pairs did a 
larger proportion of work that was neither very light 
nor very heavy. Estimating that two hours of light work
TABLE 9. SUMMARY OF WORK.
Horses
Light
£0>
CL
C*
3
H
eavy
Total in 
132 work 
days
Av’ge per 
day for 
132 work 
days
Total Reducec 
wo
Light + 2 
Heavy + 2 
Medium
to medium 
rk
Av’ge per day 
for 132 work 
days
Bill & Major 154.5 360 572 1086.5 8.2 1581.2 12.0
Firefly-Alice 152.5 330.5 203 686 5.2 812.8 6.2Jim & Tom 31.5 459 209.5 700 5.3 893.8 6.8
was as trying on the horses as one hour of medium work 
and that one hour of heavy work was as hard on them as 
two hours of medium work, we have doubtless a fair 
basis for comparing actual amounts of exertion required 
of each pair of horses. We see that the old horses did 
nearly twice the work of the younger horses, so that it is 
not surprising that they lost weight during the season. 
Jim and Tom did more work than Firefly and Alice and 
also gained more in weight, owing doubtless to their 
added year of maturity. The cost of feed for each hour 
actually spent at work throughout the season varied from 
3.2 cents per hour for Bill to 5.3 cents for Firefly. The 
average for the three horses of each lot was 4.6 cents for 
each hour’s work per horse.
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COST OP THE RATIONS.
The same prices are used for feeds in this experiment 
as in the first experiment, so that the results of the two 
years’ work may be more easily compared in a financial 
way. Corn is charged at 50 cents a bushel, oil meal $32 
per ton, cottonseed meal $30, hay $8. These prices more 
nearly represent the usual prices of feeds in recent years 
than did the unusually high prices of grain in 1908.
Taking the average of all three pairs of horses as shown 
in Table 8, the daily cost of feed per horse was only 0.1 
cent higher with cottonseed meal than with oil meal. This 
amounted to a difference of only 15.4 cents per horse for 
the entire five months test. But with this 15.4 cents extra 
cost for the feed of each horse getting cottonseed meal 
there was also 10 pounds extra gain in weight.. If we 
exclude Bill and Major from the average because of the 
disparity in their feeding qualities, we find that the cost 
of the cottonseed meal ration for the other horses was a 
little lower than the oil meal ration, although the former 
was eaten in a trifle larger amount.
The results indicate that a pound of protein in cotton­
seed meal was fully as efficient as the same amount of 
protein in oil meal. Since cottonseed meal contains more 
protein than oil meal less of it was required to make with 
com a ration of the same chemical,composition and the­
oretical nutritive value. Cottonseed meal also was ana 
has commonly been lower in price than oil meal. The 
combined effect of these two factors resulted in the lower 
cost of feed for the cottonseed meal fed horses when 
similar amounts of grain and hay were eaten. Substi­
tuting $60 for the price for oil meal per ton, the value 
shown for it in the preceding year’s work, we find that 
the cottonseed meal was worth between $60 and $65 on 
the basis of the average figures for the three pairs of 
horses. The* results show the wisdom of using it to some 
extent when oats are high in price.
F IN A L  C O M P A R IS O N  OF H O R S E S
At the close of the experiment comparing oil meal with 
cottonseed meal all the horses were changed to one ration 
of Corn 70 per cent, oats 25 per cent, bran 5 per cent by
28
Bulletin, Vol. 9 [1908], No. 109, Art. 1
http://lib.dr.iastate.edu/bulletin/vol9/iss109/1
443
TABLE 10, SUMMARY OF RESULTS WITH ALL HORSES FED ON OATS 25 i  CORN 70* 
AND BRAN 5# BY WEIGHT.
Average daily feed  per horses
Pounds
Total
Weight o f  horses
Gain {+) 
or
Loss (-) 
in 77 
Days
Total
H
orse
Lot Corn
O
ats
Bran
Grain
Hay Work Daily 6 
days per 
week 66
Start 
Oct. 12 
Pounds
End 
Dec. 28 
Pounds
feed per 
Horse 
Daily 
Cents
1 Bill 12.31 4.40 .88 17.58 15.16 6.41 1503 1522 +19 23.6
2 Major 12.85 4.59 .92 18.35 16.31 6.41 1499 1503 . +4 24.8
1 Firefly 12.47 4.45 .89 17.81 16.84 3.20 1682 1749 +67 24.5
2 Alice 12.25 4.38 .88 17.5 17.12 .3.20 1590 1611 +21 24.3
1 Jim 12.27 4.38 .88 17.53 17.11 3 55 1679 1755 +76 24.3
2 Tom 12.25 4.37 .87 17.49 17.20 3.55 1619 1687 +68 24.3
Average 
Lot 1 12.35 4.41 .88 17.64 16.37 4.38 1621 1675 . +54 24.1
Lot 2 12.45 4.45 .89 17.78 16.88 4.38, 1569 1600 +31 24.5
weight, to test the individual behavior of the horses. All 
horses were subjected to a similar change, since neither 
oil meal nor cottonseed meal were fed during this time 
and the bran introduced was a new feed for all the horses. 
This final period was continued 77 days with the results 
shown in Table 10. It would naturally be expected that 
the differences appearing in the appetites and gains of 
the horses during this time would be due in part to the 
effects of the previous feeding and in part also to the 
inherent differences in the horses themselves.
While the horses were not fed up to the limit of their 
appetites during this final period the aim of the feeder 
was to feed all of the horses similarly with respect to 
their appetites irrespective of the previous feeding. When 
oil meal and cottonseed meal were fed, the horses getting 
the latter ration ate slightly more feed in each instance 
than their mates so that for the average of three horses 
on each ration those getting cottonseed meal ate 0.38 
pounds of grain per day more than those getting oil meal. 
After the change to the one ration, the amounts of feed 
eaten by the several horses were more nearly similar, 
with Alice and Tom, formerly fed cottonseed meal, each 
eating slightly less feed than their mates. Altogether 
the three horses formerly fed cottonseed meal only ate an
29
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average of 0.14 pounds per day more than their mates. 
While these differences are small they enforce the thought 
which was apparent during the summer, that the cotton­
seed meal ration was fully as appetizing as the one con­
taining oil meal and was capable of inducing a consump­
tion of feed quite or nearly up to the limit of the ani­
mal’s capacity. ,
The gains on the final ration were in every case larger 
for the horses previously fed oil meal. During the test 
of the different rations the horses getting cottonseed 
meal made an average gain in 154 days of 19 pounds per 
head more than their mates, while during the subsequent 
77 days with all horses on the same feed the horses pre­
viously fed oil meal made an average gain of 23 pounds 
per head more than their mates. The results :do not war­
rant the assumption that because of this smaller gain 
during the final feeding period the horses of Lot 2 were 
in any way inferior as feeders when compared with Lot 
1. With animals quite evenly balanced in feeding quali­
ties low gains in one case and high gains in another 
would naturally be followed by the reverse when the ani­
mals in each instance were finally given an equal chance. 
Jim and Tom behaved in this way and they were horses 
apparently quite on a par in capacity. Bill made a large 
shrink of 70 pounds during the Bummer as compared with 
the small shrink of 18 pounds made by Major, his mate. 
This was probably due to the great inconvenience Bill 
suffered from the heaves during the hot weather. The 
natural tendency of his system seemed to be to replace 
this fat as soon as opportunity offered, resulting in larger 
gains for Bill than for Major during the final period. 
Frefly was in foal. As the fall season advanced the 
growth of the foetus sems to have affected her gains so 
that she continued as before to make larger gains than 
Alice. Altogether during the 231 days, in 154 of which 
different rations were fed, and in 77 of which the same 
single ration was fed, the three horses of Lot 1 made an 
average gain of 118 pounds per head; and Lot 2, 114 
pounds per head. Apparently the horses were, on the 
whole, quite evenly balanced, and the two experimental 
rations must have been quite similar as to feeding value, 
to account for the similarity of gains in the long run.
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Considering the excellent results secured from cottonseed 
meal during the time it was fed, together with the fact 
that the two lots of horses seem to have been so nearly 
of equal average feeding qualities, there is every indica­
tion that the ration containing cottonseed meal was in no 
way inferior and probably was slightly superior to the 
oil meal ration in efficiency.
31
Kennedy et al.: The value of corn, oil meal, cottonseed meal, and gluten feed in
Published by Iowa State University Digital Repository, 1908
